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Q (57) Abstract: The invention is directed to compounds of formulae (I), (11) and (IB), wherein A, Ri, Rz, R3, R*, X, Y and W are set 
^ forth ia the specification, as well as solvates, hydrates, tautomers or phaimaceutically acceptable salts thereof, that inhibit |Hotein 
tyrosine kinases, especiaUy c-^ns kinase^ 



wo 2004/096795 



g^lms Kina^tft Tnhihltors 



PCTAIS2004/012729 



Inventors 

Made R. Player, Nand Baindur, Benjamin M. Brandt, Naresh CSiadha, Raymond J. 
5 Patch, DavoidAsgari, and TaxiarcfaisGeorgiadis 

Related AppKcations 

This application claims the benefit of U.S. Provisional Application 60/406,033 
(filed August 27, 2002) and U.S. Provisional AppHcation 60/384,171 (filed May 31, 
10 2002) both ofwluch are hereby incorporated by refeence in flieir entirety. 

Field of the Invention 

The invCTtion relates to novel compounds that fimction as protein tyrosine 
kbase inhibitors. More particularly, the invention relates to novel compounds that 
IS function as iiihibitors of o-fins kinase. 



Backgronnd of the Invoition 

Protein kinases are en^mes that serve as key components of signal 
transduction pathways by catalyzing the transfer of the tsnsmxsl phosphiate from ATP 

20 to the hydroxy gcoiq^ioftyrosme^ serine and threonine residues Asa 

consequence, protein kinase inhibitors and substrates are valuable tools for assessmg 
the physiological consequences of protein kinase activatioiL The overexpression or 
inappropriate expression of normal or mutant protein kmases in mammals has beoa 
demonstrated to play significant roles in the development of many diseases, including 

25 cancer and diabetes. 

Protein kinases can be divided into two classes: those whidi preferentially 
phosphor)4ate tyrosine residues (protein tyrosine kinases) and tiiose \^ch 
preferentially phosphorylate serine and/or threonine residues (protein serine/threonine 
kinases). Protein tyrosine kinases perform diverse fimctions ranging fiom stimulation 

30 ofcell growth and differentiation to arrest of cell proliferation. They can be classified 
as either r6cq)tor protein tyrosme kinases or intracellular protem tyrosine kinases. 
The toceptox protein tyrosme kinases^ which possess an extracellular ligand binding 



1 
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domam and aa intracellular catalytic domain with intrinsic tyrosine kinase activity, 
are distributed among 20 siib&miKes. 

Receptor tyrosine kinases of the epidennal growth factor CTBGFO family, 
which includes HER-1, HBR-2/neu and HER-3 receptors, contain an extracelhilar 
5 binding domain, a transmembrane domain and an intracelMar cytoplasmic catalytic 
domain. Receptor binding leads to the initiation of multiple intracellular tyrosine 
kinase dependent pho^horyiation processes, which ultimately results in oncogene 
transcription. Breast, colorectal and prostate cancos have been linked to flris femily 
of receptors. 

10 Insulin receptor CTR**) and insulin-like growth factor I receptor CIGF-lRTf 

are structurally and fimctionally related but exert distinct biological effects. IGF-IR 
over-expression has bem associated with breast cancer. 

Platelrt derived growth &ctor CTPDGFO recq>tor5 mediate cellular responses 
that include proliferation, migration and survival and include PDGER, the stem cell 

15 £ictor receptor (c-kit) and c-fins. These receptors have been linked to diseases such as 
atherosclerosis, fibrous and proliferative vitreoretinopathy. 

Fibroblast growth fector ('TOR") receptors consist of four receptors which are 
responsible for flie production of blood vessels, for limb outgrowth, and for the 
growtfi and differentiation of numerous cell types. 

20 Vascular endothelial growtii fector C'VEGF'), a potent mitogen of cndotiielial 

cells, is produced in elevated amounts by many tumors, including ovarian carcinomas. 
The known receptors for VEGF are designated as VEGFR-1 (Flt-1), VEGFR-2 
(KDR), VEGFR-3 (Flt-4). A related gjcoxsp of receptors, tie-1 and tie-2 kuiases, have 
been identified in vascular endothelimn and hematopoietic cells. VEGF receptors 

25 have been linked to vasculogCTiesis and angiogenesis. 

Intracellular protein tyrosine kinases are also known as non-receptor protein 
tyrosine kinases. Over 24 such kinases have been idmtified and have been classified 
into 1 1 sub&milies. The serine/threonine protein kinases, like the cellular protein 
tyrosine Vtngigftft^ are predominantiy intracellular. 

30 Diab^es, angiogenesis, psoriasis, restenosis, ocular diseases, schizophienia, 

rheuinatoid arthritis, cardiovascular disease and cancer are exemplary 
conditioiislliat have been linked with abnormal protein ty^ Thus, 
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a need exists for selective and potent small-molecule protein tyrosine kinase 
inhihitois. U.S. Patent Nos. 6^83,790; 6,346,625; 6,235,746; 6,100,254 and PCT 
Mmiational AppKcalions WO 01/47897, WO 00/27820 and WO 02/068406 are 
indicative of recent attempts to synthesize su(^ inld 

5 

Snmmarv of the InvCTtion 

The invention addresses fte corrent need for selective and potent protein 
tyrosine kiiiase inhibitors by providing potent iiihibitors of c-jQ^ One 
embodiment of the invention is directed to the novel comqpounds of Formula I: 

10 

^1 




or a solvate, hydrate, tautomer or phaimaceutically acceptable salt thereo:^ wherein 
15 Ais 

phenyl, n^hthyl or biphenyl, each of which may be optionally substituted with 
one or more of -Ci^ allc^ amino, anunoaDc^, hydroxyalkyl, aOcoxyalkyl, 
sulfonamidoalkyl, gpianidinoalk^ heteroaryl, halogen, hydroxy, -CF3, alkoxy, 
aryi, aralkyl, heteroaralkyl, ar^oxy, arylalkoxy, -OCF3, -OCO-alkyl, -QORa, -CN, 
20 -C(NH)NH2, -COORo, -CONRaRi>, -N(Ra)COR^>, -NQz, -SQzRa, -SQaRa or 
-S02NRaRb; or 

a 5- to 7-manbered mono- or a 8- to 10-m^bered bicycUc heteroaromatic rmg 
having from one to four heteroatoms selected from N, O or S, and may be 
25 optionally substituted with one or more of -Ci^ alkyl, amino, aminoalkyl, 

hydroxyalkyl, alkoxyalkjd, sulfonamidoalkyl, guanidinoaDcyl, heteroaryl, halogen, 
hydroxy, -CP^y alkoxy, aryl, aralkyl, heteroaralkyl, aryloxy, arylalkoxy, -OC3F3, 
^CO-alkyl, -CORa, -CN, -C(NH)NH2, -COORo, -CONR^Rb, -N(Ra)CORb, -NO2, 
-SO2R1, -SOjRa or -SQzNRJRb; 
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Riis 

-H, ar^ -CORa. -CX)Ra, -COORe, -CONIURb, SO^acSO^^RJ^ 
Xis 

-CO-, -C(=MI)-, -CS-, -CON(Ra>, -CS(NRa)-, -SCV or-C»e^ 

5 

R2 and R3 ate indqiendaifly 

-H, -Cw alk^ aryl, cycloalkyl, heterocyclyl, heteroaryl, -COR,, -COR«, 
-COOR„-CONRaRb, tSQzR. or -SOjNRJRii or 

10 R2 and R3, taken together wifli tte attadied sitrogen, fonn 

a 5- to 7-membered heterocyclic or heteroacomatic ring contaiiiiiig from one to 
flvee heteroattHDS sdected fiom K» O or S, wtach may be opticmaUy sobstitiited 
with -Ci^ alk^ amino, aminoaD^ hydroxyallsTl, aikoryall^ hetearoaryl, 
halogen, hydroxy, -CF3, alkoxy, aryl, araO^ h^raoarallqd, arjdoxy, aiylalkoxy, 

15 -OCF3, -OCO-alkyl, -OCO-alksdamino, -OCO-alkylamido, -CORe, -CN, -COORa, 
-CONR^ -N(Ra)CORb, -NO2, -SQzR., -SO3R. or -SCbJ^Ri^iH and 

Wis 

phenyl, nq)h1h3i or bqphenyi eadi of wluch may be optionaUy substituted wi^ 
20 one or more of Cm att^ amino, aminoalkyl, hydroxyaftyl, alkoxyalkyl, halogen, 
hydroxy, -CF3, alkoxy, ai^xy, aiylalkoxy, -OCF3, -CORa, -CN, -<^^ 
-COORa, -CONRaRb, -NHCORJ^ -NHSOiRa, -NO2. -SOR., -S<^ 
-SOiNRJEtb; or 

25 a 5- to 6-membered mono- or a S- to lO-membered bicyclic heterocyclic or 

heten>aromatic ring having fiom one to four hetoroatoms selected fiom N, O or S, 
and may be optionally substituted witii -Ci^ ani^l, amino, aminoalk)^ 
hydroxyalk>d, alkoxyalkjd, heteroaryi, halogen, hydroj^, -CF3, aOraxy, ar^ 
aialkyl, heteroaralkyl, aijdoxy, arylalkoxy, -OCF3, -OCO-alkyl, -OCO- 

30 alkylamino, -OCO-alkylamido, -COR,, -CN, -C(NH)NH2, -COOR,, -CONRaRb, 
-N(R,)CORb, -NOj, -SOiRa. -SOsRa or -SOjNRaRb, 

wfaordn Ra and Rb are indqjoidentty hydrogen, alky], cycloaDcyl, haloalkj^ aryl, 
aralkyl, heteroarall^l orheteroai^ 

4 
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Ja another embodiment. Hie inventioo is directed to the novel coiq[>oiinds of 
Fosmula,!!: 




n 

5 

or a solvate, hydrate, tautomer or phaimaceutically acceptable salt thereof wherein 
Ais 

phaayi, n^hthyl or b^hen^ each of which may be q>tionally substituted witti 
10 one or more of -Ci^ alkyl, amino, aminoalkyl, hydroxyaDcjd, allcoxyalkyl, 

solfonamidoalkyl, guanidinoalk^ hetesroaiyl, halogen, hydroxy, -CF3, sSkoxy, 
aryl, aralkyl, heteroaraDsyl, aryloxy, arylaDcoxy, -OCF3, -OCO-alkyl, -CORa, -CM, 
-C(NH)NH2, -COORa, -CONRJlb, -N(Ra)CORb, -NQz, -SOzR,, -SOsRa or 
-SC>iNIURb; or 

a 5- to 7-miambered mono- or a 8- to 10-membered bicyclic heteroaromatic ring 
having from one to four heteroatoms selected fijom N, O or S, and inay be 
optionally substituted widi one or more of -Ci^ alkyl, amino, aminoalkyl, 
hydroxyalkji alkoxyalkyl, solfonamidoalkyl, guanidinoalkyl, heteioaryl, halograi, 
20 hydroxy, -CF3, alkoxy, aryl, aralkyl, heteroaralkyl, aryloxy, arylalkoxy, -OCF3, 

-OCO-alkyl, -CORa, -CN, -C(NH)NH2, -COOR«, -CONR^ -N(R^ORb, -NO2, 
-SQaRa, -SOiR, or -SQiNRftRb; 

Riis 

25 -H, aiyi, -CORa. -CORa, -COORa, -CONRaRi„ -S02Ra or -SOzNRaR*; 
Xis 

-CO, -C(=^«H1)-, -CS-, -CONCR^, -CS(NRa)-, -SO2- or -CRaR*-; 

30 Yis 

-S-, SO-y -SO2-, -O- or direct link; 

5 
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aUcyi, cycloalkyl, h^ax>cycl^ ar^ or h^eroaryl> each of which may be 
optionally substituted witii one or more halogen^ and 

5 Wis 

phen^, n^htfayl or biphen;^ each of which may be optionally substituted with 
one or more of C1-4 alkyl, amino» aminoalkyl, hydroxyalkyl, alkoxyalkyl, halogen, 
hydroxy, -CF3, alkoxy, aiyloxy, arylalkoxy, -OCF3, -COIU. -Of, -C(1SIH)NH2, 
-COORa, -CONRaRb, -NHCORJlb, -MISQ2Rii, -NO2, -SORa, -SC^Ra or 
10 -S02NRaR4>;or 

a S~ to 6-membered mono- or a 8- to 1 0-membered bicyclic h^erocyclic or 
heteioaromatic ring having fiom one to four heteroatoms selected from N> O or S, 
and may be optionally substituted with -Cm aB^l amino, aminoalkyl, 
15 hydioxyalkyi, alkoxyalkyl, hetraoar^ halogen, hydroxy, -CF3> alkoxy, arj4, 
aralkyl, heteroaralkyl, aryloxy, arylalkoxy, ^OCFa, -OCO-alkyl, -OCO- 
alkylamino, -OCOalkylamido, -CORa, -CN, -C(NH)NH2, -COORa, -CONRaRb, 
-N(Ra)CORb, -NO2, -SQzRa, -SOsRa or -SOiNRaRb, 

20 wherein Ra and Kb are independently hydrogen, alkyl, cycloalkyl, haloalkyl, aryl, 
aralkyl, heteroaralk^ or heteroaryl. 

Yet anoflier embodimeixt of the invCTtion is directed to &e conq)Ound5 of 
Formula ni: 



25 




or a solvate^ hydrate, tautomer or pharmaceutically acceptable salt thereof^ wherein 
Ais 



6 
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a 5- to 6-in6mbered h^eroannnatic ling having fiom one to fourheteroatoms 
selected fiomN, O (ht S, andmay be optionally substituted with -Ci^ aflcj^ 
amino, aminoallc^ bydroxyaO^ alkoxyalkyl, sulfonainidoallg/l, guanidinoalkyU 
heteroaiyl, halogoi, hydroxy, -CF3, alkoxy, aryl, aralkyl, heteroaraSgl, arjdoxy, 
5 arylalkoxy, -OCF3, -OCO-aXkyl, -OC<>anc3damiiio, -OCO-alkylamido, 

-CX)Ra.-CN, -C(NDfl)Ml2, -COORa. -CONR^Rb, -N(Ra)CORb, -NO2, -SOzRa, 
-SOjRaor -SCbNRaR*; 

Xis 

10 -CO-, -C(=NH)-, -SOr or -CS-; 
Yis 

direct bond, -CHy, -C3H2CH2-, -CH=CH-, -NRa-, -0-, -S-, -SO-. -SO2-, -CH2O-, 
-Oai2-, -NReCtfc-, -CH2NR.-, -CONRa- or -NRaCO-; 

15 

Riis . 

-H, ar^-COR,,-C»Ri^-CX)ORa,-C01SRJRb,-SOjUOT-SOjJ«E^ 

and R3 are independoatly 
20 -H, -Ci-6 alkyl, aryl, cycloaDcyl, heterocyclyl, heteroaryl, -COR«, -CORa, 
-C00Ra,-COl«URb, -SO2R. or -SOi^NR^Rb; or 

R2 and R3, taken tog^er with the attached nitrogoi, form 

a 5- to 7-membCTed heterocyclic or heteroaromatic ring containing fiom one to 
25 three hetocoatoms selected fiom N, O or S, which may be optionally substituted 
vnih -Ci^ sJkyly amino, aminoalkyl, hydroxyaDcyl, alkoxyalkyl, heteroaiyl, 
halogen, hydroxy, -CF3, alkoxy, aryl, aralk^ hetaroaralkyl, aryloxy, arjdalkoxy, 
-OCF3, -OCO-an^ -OCO-alk^amino, -OCO-alk^amido, -CORa, -CN, -COOR,, 
-CDNRaRto, -N(ig(X)Rb. -NO2. -SQzRa, -SOsR. or -SQiNR.^ 

30 

R4is 

one or more of -H^ -Cw alkyl, amino, aminoalkyl, hydroxyaDcyl, aDcoxyalk/i, 
sulfi>namidoaIliyl, guanidinoall^l, heteroar^ halog^ hydroxy, -CF3, alkoxy. 



7 
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aryl, aralkyl, heteroaralkyl, ar^oxy, arylalkoxy, -OC3F3> -OCX>-a]kyl, -COIU -CN, 
-COORa> -CX)NRaRh, -N(IUCORb> -NO2, -SCbRa, -SQaRa or -SOzNRaRb, 

wherein Ra and Rb are independently hydrogen, alkyl, cycloaDcyl, haloalkyl, aryl, 
aralkyl, heteroaralkyl or heteroaryl. 

The con^>oimds of Formulae I and n are especially potent inhibitors of the c- 
fins protein tyrosme kinase. The conq)oundsofFoimulani are expected to KKhit>it 
similar inhibitc»ry potencies. 

The invration also relates to methods of inhibiting protein tyrosine kinase 
activity in a tnamTnal by administration of a therapeutically ejSective amount of at 
least one compound of Formula I» n or m. 

Detailed Description of the Invention 

The invention is directed to the novel compounds of Formula L 




\ 

I R3 

or a solvate^ hydrate, tautomer or pharmaceutically acceptable salt thereof wherein 
Ais 

phenyl, naphthyi or faiphenyl, eadi of which may be optionally substituted with 
one or more of -Ci^ anuno, aminoalkyl, hydroxyalkyl^ alkoxyalkyl, 
sulfimamidoalk^ guamdinoalk^ heteroaryl, halogen, hydroxy, -CP3, alkoxy, 
aryl, aralk^ h^CToaralkyl, aryloxy, arylalkoxy, -OOFs, 
-CN,^(NH)NH2, -COORa, ^ONRJRb, -N(Ra)CORb, -NO2, -SOzRa, -SOaRa or 
-SOzNRaR^H or 



a 5- to 7-menibered mono- or a 8- to lO-membered bicyclic heteroaromatic ring 
havmg from one to four heteroatoms selected fiomN, O or S, and may be 

8 
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optianally substituted with one or more of -Ci-6 allqrl, amino, aminbalkyl, 
hydroxyalkjd, alkoxyalkyU sulfona^ 

hydroxy, -CF3, alkoxy, aiyl, aralkyl, heteroaraDcyl, aryloxy, arylalkoxy, -OCSFa, 
-OCO-alkyU -CORa, -CN, -C(NH)NH2, -COORa, -CONRaRb, -N(Ra)CORb, -NO2, 

5 -S02Ra,-S03RaOr-SQ2NRaRb; 

Riis 

-H, aiyl, -CORa, -CORo, -COORa, -CONRaRb, -S02Ra or -S02NRaRb; 
10 . Xis 

<;0-, -C(=NH)-, -CS-, -CON(Ra)-, -CS(NRaK -SOr or -CRaRbS 

R2 andRa are independratly 

-H, -Ci^ a]]^l, aryl, cycloalkjd, heterocyclyl, heteroaryl, -CORa, -CORa, 
15 -C0ORa,-CONRaRb, -SQzRa or -SCfeNRaRb; or 

R2 and R3, taken together the attached mtrogeo, form 

a 5- to 7-maiibexed h^erocyclic or heteroaromatic ring containing Scorn one to 
three h^roatoms selected ftom N, O or S, which may be optionally substituted 
20 with -Ci^ alkyl, amino, aminoalkyU hydroxyalkyl, alkoxyall^l, heteroaryl, 

halogen, hydroxy, -CF3, alkoxy, ar^ aralkyl, heteroaralkyl, aryloxy, arjdalkoxy, 
-OCF3, -OCQ-alkyl, -OCO-alk^ammo, -OCO-alkylamido, -CORa, -CN, -COORa, 
-CONRJRb, -N(Ra)CORb, -NQ2, -SQzRa, -SOjRa or -SO^NRaRt^ and 

25 Wis 

phenyl, n£q;>hfhyl or biphen;^ each of whidi may be optionally substituted with 
one or more of Ci^ sSkyU amino, aminoalkyl, hydroxyaUcyl, alkoxyalkyl, halogen, 
hydroxy, -CF3, alkoxy, ar^oxy, aiylalkoxy, -OC3F3, -CORa, -CN, "C(NH)NH2, 
^OORa, -CONRaRb, -NHOORJRb, -NHSOzRa, -NQ2, -SORa, -SQsRa or 
30 "SOiNRaRb; or 

a 5- to 6-membered mono- or a 8- to 10-membered bicyclic heterocyclic or 
heteroaromatic ring having from one to four heteroatoms selected from N, O or S, 
and may be optionally substituted witti -Cm alkyl, amino, aminoalk^ 

9 
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hydmxyaSkyU alkoxyallc^ h^ocoaryl, halogen, hydroxy, -CF3, alkoxy, sayi, 
aralkyi, heteroaralk^ aryloxy, arylalkDxy, -CX3P3, -00)^^ 
alkylammo, -OCCMk^amido, -COR., -CN, -C(NH)NH2, -CCK)Ra, -CX>NEUR|>, 
-N(Ra)CORi„ -NO2, -SOzRa, -SQaRe or -SC^NRaRb, 
5 whordn Ra and Kb are iadq>endaitly hydiogen, alkjd, cycloaD^l, haloaDcj^ BryU 
aralkyl, heteroaralkyl or heteioaryi. 

hi another embodimait, the mventiaii is directed to Ihe novel compounds of 
Fomralall: 

10 




n 

or a solvate, hydrate, tautomar or pharmacoitically accq>table salt flieieoi^ whraein 
15 Ais 

phenyl, naphdiyl or hipheaa^ each of which may be optionaUy substituted wilh 
one or more of -Ci^ alkyl, amino, ammoalkyl, hydroxya]k^ alkoxyaBcyl, 
sulfixnamidoalk^, guanidinoalk;^ h^eroaryl, halogeo, hydroxy, -CF3, aDooxy, 
aryl, aialkyi, hetat>aralkyl, aryloxy, arylaDcoxy, -OCFy, -OCQ-aDcyl, -COR., -CN, 
20 -C(NH)NH2,-C(X)R«,-CONRaRi,,-N(Ra)CORb,-N02,-SO^ 
-S02NRaR)>;or 

a 5- to 7-membered memo- or a 8- to lO^embered hicycUc heteroaromatic ring 
having fiom one to four heteroatoms selected fiomN, O or S, and may be 
25 optionally substituted with one or more of -Ci^ alkyl, amino, aminoalkyl, 

hydroxyalkyl, aOcoxyalkyl, sulfonamidoalkyl, guamdinoalk)d, heteroaryl, halogen, 
^hydroxy, -CF3, alkoxy, aiyl, aralkyl, heteroaralkyl, aryloxy, ar5ri[alkoxy, -OCF3, 
-OCO-alkyl, -CORa, -CN,-C(NH)NH2, -COORa, -CONRJRb, -N(Ra)CORb, -^(h, 
-SQzRa, -SOsRa or-S02NRA>; 

30 

Riis 

10 
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-H, aryU^Xm^-COJi^^XXm^^^ 
Xis 

4:0-, -C(=4aH)-, -CS-, -CON(Ra)-, -CS(NRa)-, -SO2- or -CRaRbS 

5 

Yis 

-SQ-, or direct link; 

Rais 

10 aIkyl,cycloaIkyl,heteiocyciyi,ar^orhet^ 

optionally subsdtiited wifh one or more halogms; and 

Wis 

phen^, naphfhyl or biphenyl, each of which may be optionally substituted with 
15 one or more of alkjd, ammo, aminoalkyl, hydroxyalkyl^ alkoxyalkyt halogen, 
hydro3cy, -CF3, aDcoxy, aryloxy, arylalkoxy, -OCF3, -CORe, -CN, -C(NH)MH2, 
-COORa, -CONRJlb, -NHCORaRb, -NHSCfeRa, -NQ2, -SORa, -SCbR* or 
-S02lS[ReRb;or 

20 a S- to 6-membered mono- or a 8- to 10-membered bicyclic heterocyclic or 

heteroaromatic ring having firom one to four hetearoatoms selected fromN, O or S, 
and may be optionally substituted with -Ci^ allcyl, amino, aminoaO^ 
hydroxyaDc^ altoxyalkyl, hetearoaryl, halogai, hydroxy, -CF3, aDcoxy, ar^ 
araHcyl, heteroaralkyl, aryloxy, arjdalkoxy, -OCF3, -OCO-alkyl, -OCO- 

25 alkylamino, -OCO-aDcylamido, -CORa, -CN, -C(lSiH)NH2, -COORa, -CONRJRb, 
-N(Ra)CORb, -NQz, -SQzBa, -SCbRe or -SC^NIURb, 

i^eidn Ra and Rb are independently hydrogen, alkyl, cycloalkyl, haloallc^ ar^ 
aralkyl, heteroaraDcyl or heteroaryL 

30 

Yet another onbodiment of tiie invention is directed to the compounds of 
Formula ni: 
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m 

or a solvate, hydrate, tautcnner orphannaceulically acceptable salt t]iereoj^ herein 
Ais 

5 a5-to6-memberedheteroaiODMticrmghaviiigfromonetofom 

selected ftom N, O or S, and may be optionally substituted with -Cm alkjd, 
amino, aminoalk^ hydroxyalk^ alkoxyaJkyl, sulfonamidoaDcyi, guamdinoallQd, 
heteroarjd, halogen, hydrojiy, -CF3, alkoxy, aiyl, aralkyl, heteroaraIk)4, aiyloxy, 
aijdalkoxy, -OC3F3, -ba)-alkyU -OCO-alkyl^^ 

10 -Casr, -C(NHJNH2, -COOR., -CONR.R,,, -N(R0CORb, -NO2, -SQzR., -SO3R. ot 
-SQ^NReRb; 

Xis 

-CO-, -C(=NH5-. -SQr or -CS-; 

15 

Yis 

direct bond, -CHr, -CHjCHr-. -CH=CH-, -NR«-, -0-, -S-, -SO, -SOr, -CHiO-, 
-OCHr, -NR.CH2-, -CBJ^-, or -NR.CO-; 

20 Riis 

-H. aiyl, -COR„ -COR,, -COOR* -COm^ -SOzRe or SOim^ 

R2 and R3 are independently 

-H, -Ci^ aDcyl, aryl, cycloalkyl, hetsocyclyl, heteroaryl, -CORa, -COR«, 
25 .C00Ra,-C0NR*Rb,-SQ2R«or-S0iNRaRb;or 

• Ra and R3, taken together with the attadied nitrogen, fonn 

a 5- to 7-membered heterocychc or heteroaromatic ring containing fiom one to 
fliree hetraoatoms selected ficom N, O or S, ^^*ich may be optionally substituted 

12 
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wiflbi -Ci-6 att^, ammo, aminoalkyl, hydioxyalkyl. aDcoxyalkyl, heteroarj^, 
halogm» hydroxy, -CF3, aDa>xy^ ar^ araDt^ heteroaraHsyl, aryloxy, 
aryiaIkoxy,-0CaF3, -OCO-alk^ -OCO-alkylamino, -OCO-alkylamido, -COR«, 
-CN, -COPIU -CONRaRb, -N(Ra)CORb, -NQ2, -SQzRa, -SOaRa or -SQzNRJRb, 
S and 

R4is 

one or more of -H, -Ci^ alkyi, amino, aminoalkjd, hydroxyalkyl, alkoxyalkyl, 
sulfonamidoattyl, guanidinoalkjd, heteroai^ halog^ hydroxy, -CFa, alkoxy, 
10 aryl,aralkyl,heteroarallcyl, aryloxy, arylalkoxy,-^^ 

-COORa, -CONRaRb, -N(Re)CORb, -NO2, -SQzR., -SQsRe or -SQzNRJ^ 

wherein R* andRb are indepmdently hydrogoi, allc^ cycloalkyl, haloallsyl, aryl, 
anilkyl, heteix)aralkyl or heteroa^^ 

15 

Preferred compounds of Formula I are those wherein 
Aisphenyl; 

20 

Riis-'H;and 

R2 and R3, taken together with ttie attached nitrogen, form a piperidine^ pipera^e^ 
morpholine^ tUomoipholine, pyrrolidine^ pyrroline, pyrazolidine^ pyrazoline, 
25 imidazoUdme or imidazoline ring which may be optionally sabstituted widi -Ct^ 
all^l, amino, aminoaD^l, hydroxyalkyl, alkoxyalkyl, heteroaryl, halog^ hydroxy, 
-CJFs, alkoxy, ar^ aralkyl, heteroaraH^ aryloxy, arylalkoxy, -OC3P3, -OCOaHcj^ 
-OCO-alkylamino, -OCO-alkylamido, -COR«, -CN, -COOR«, -CONRaRb, 
-NOR^CORb, -N02> -SQzRa, -SQjRa or -SQzNRaRb, 

30 

^idi^in Ra and Rb are independently hydrogoi, all^ cycloalkyl, haloalk]^ aij^ 
aralkyl, heteroaralkyl or heteroaryl. 

Particulady preferred coirqpounds of Formula I are those wherem 

35 

Aisphfflyl; 
Riis-H; 

13 
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R2 and R3»t2dcmtog^erwitbL the attached fonnapiperidiae^piperazine, 
mocpholiiie^ tinomarpholine^ pynolidine^ pynoline, pyrazoHdiBe, pyrazoline, 
imidazolidine or iniidazolme ring wbich may be optionally substituted with -Ci^ 
alk^ amino, aminoalkyl, hydroxyatt^ alkoxyalkyl, hetaoaryU halogen, hydroxy, 
5 -CF3, alkoxy, ar>4, aralkyl, heteroaralkyl, aryloxy, arylalkoxy, -OC3F3, -OCOaDcyi, 
-OCO-alkyiamino, -OCOalkylamido, -CORa, -CN, -C(NH)NH2, -COORa, 
-CONRaRb, -N(Re)CORb, -NCb, -SOiRa, -SOsRa or 

W is a phen^ fixran, thiqphene, isoxazole, pynnole, oxazole, thiazole, imidazole, 
10 pyrazole, isotiuazole, triazole, pyridine, pyridazine, pyrimidine, pyrazine or triazme 
ring which may be optionally substituted with -Ci^ alkyl, amino, aminoaUcyl, 
hydroxyalkyl, alkoxyalkyl, heteroaryl, halogm, hydroxy, -CF3, alkoxy, aryl, aralk>i, 
heteroaralkyl, aryloxy, axylalkoxy, -OCF3, -OCOalkyl, -OCOalkylamino, -OCO- 
alkylamido, -CORa, -CN, -C(NH)NH2, -COORa, -CONR^Rb, -N(Ra)CORb, -NO2, 
15 -SCbRa^-SOjRaOr-SCbNRaRb, 

wherein Ra and R^ are mdependently hydrogen, alkyl, cycloalkyl, haloalkyl, aiyl, 
aralkjd, heteroaralkyl or heteroaiyl. 

20 Preferred compounds of Formula n aro those i^erein 

A is phenyl; 
Riis-E^and 

25 

W is a phenyl, furan, thiophraie, isoxazole, pyrrole, oxazole, tiiiazole, imidazole^ 
pyrazole, isothiazole, triazole, pyridine, pyridazine, pyrimidine, pyrazine or triazine 
ring which may be optionally substituted with -Ci^ alkyl, amino, ammoalkyl, 
hydroxyalkyl, alkoxyalkyl, heteroaryl, halograi, hydroxy, -CF3, alkoxy, aryl, aralkyl, 
30 hrteroaralkyl, aryloxy, arylalkoxy, -OCF3, -OCO-alkyl, -OCO-alkyiamino, -OCO- 
alkylamido, -CORa, -CN, -C(NH)NH2, -COORa, -CONRJRb, -N(Ra)CORi„ -NO2, 
-SQzRa, -S03Rfl or -SOzNRJRb, 

wherein Ra and Rb are independentiy hydrogen, alkyl, cycloalkyl, haloalkyl, aryl, 
35 aralkyl, heteroaralkyl or heteroaryl 
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It is expected that the preferred coi^pounds of Formula HI will have similar or 
idmtical R2 and R3 substitueots as compared to the prefened compounds of Formulae 
landn. 

The most piefenred compounds of Formula I include, but are not limited to, 5- 

5 nitro-furan-2-carboxylic acid (2-piperidin-l-yl-phenyl)-amide; isoxazole-5-carboxylic 
acid (2-piperidin-l-yl-phenyl>amide; 5-nitro-furan-2-carboxylic acid (5- 
hydroxymethyl-2-piperidiD-l-yl-phenyl)-ainide; 5-nitro-furan-2'Carboxyiic acid [2-(3- 
methyl-piperidin-l-yl)-phenyi]-amide; 4-mtro-pyridine-2-carboxyiic acid (2- 
pipaidin-l-yl-phenyl)-amide; 5-nitro-furan-2-carboxylic acid (2-moipholin-4-yl- 

10 phenyi)-amide; 5-chloro-furan-2-<5arboxylic acid (2-piperidin-l-yi«phenyl>amide; 5- 
nitro-fiiran-2-caiboxylic add [2-(trans-2,6-dimethyl-morpholin-4-yl)-phmyl]-amide; 
3Hnitro-N-^2-piperidin-l-yl-phenyl)4)enzamide; 5-bromo-furan-2-carboxylic acid (2- 
piperidin-l-yl-phenyl)-amide; 5-acetyl-thiophene-2-caiboxyKc add (2-^)iperidin-l-yi- 
phenyl)-amid^ 5-4iitro-fiiran-2-catboxylic add [2-(cis-2,6-idimethyl-morpholin-4-)d>- 

15 phmyl]-amide; 4-mtn)-2H-pyrazole-3-caiboxylic add (2-pq)eridin-l-yi-phenyl)- 
amide; 5-foimyl-fiiian-2-carboxylic add (2-piperidin-l-yl-pheiiyl>-amide; 5-(2- 
pqperidin-l-^-phea^cari)amoyl)-furan-2-caiboxylic add; isoxazole^S-caiboxylic acid 
(2-morpholin-4-yl-phen^)-amide; S-cyano-furan-2-caiboxylic add (2-piperidin-l-yl- 
phenyi)-amide; 5-nitro-fijian-2-carboxylic acid [2-(4-methyl-p^eridin-l-3d)-phenyl]- 

20 amide; 5-nitro-fiiranr2-caibo:Qrlic add [2-(4-me1hyl-piperazm-l-^)-phen^]-amide; 
5-nitro-fiiran-2-caiboxjdic add [2-(4-hydroxy-piperidin-l-)d>pheayl]-amide; 5-nitro- 
fuian-2-caiboxylic add [2-(4-hydxoxymethyl-piperidin-l-yi)-phen)d]-amide; 5-nitro- 
furan-2-caiboxylic add (2-azq[)an-l-yl-phenyl)-amide; 5-cyano-ftu:an-2Hjar^ 
acid (5-hydroxymeaiyl-2-piperidin-l-yl-phenyl)-amide; 5-cyano-furan 2-carboxylic 

25 acid [2-(4-methyl-pq)«ridin-l-yl>i)henyl]-amide; 5-cyano-£uian-2-caiboxylic acid [2- 
(4-hydroxymethyl-^)^eridin-l-yl)-phenyl]-amide; 5-cyano-furan-2-carboxylic add 
{2-[4-(2-hydroxy-^^H)iperidin-l-yl]-phenyl}-anude; 5-cyano-furan-2-carboxylic 
acid [5-hydroxymethyl-2-<4-methyl-piperidin-l-yl)-phenyl]-aimde; 5-cyano-fliran-2- 
caiboxylic acid [5-hydroxymethyl-2-(4-hydroxymethyl-piperidm-l-yl)-phenyl]- 

30 amide; S-cyano-furan-2-caxboxylic acid [2-(4-etfayl-pipGridinrl^^)-5-hydroxymefhyl- 
phea)d]-amide; 5-cyano-fiiran*2-carboxyfic add {2'-[4-(2-hydn>xy-ediyl>{>ipendin-l- 
^]-5-hydro3^^yl-phenyl}-amide; 5-cyano-fi]ran-2-caifooxylic add [2-(4-^;^- 
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piperidm-l-yl>^hen^]-amid^ 4Hmtro-lH-pynole-2-K5arboxyKc add [2-<4-efli3^- 
piperidinrl-yl)-phenyi]-aiDide; 4-iritn>-lH-pynrole-2^aiito add [2-(4-methyi- 
piperidm-l-yl)-phenyl]-amide; 4-mtro-lH-pyEn>le-2-«aboxylic add [5- 
hydroxymefli^-2-(4-methyl-pq?eridiii-l-yl^^ 4-ijdtro-lH-pyrrole-2- 

5 caiboxylic add [5-hydix)xymeth)d-2-(4-e1hyl-piperidin-l-)^^ ^-nitro- 
lH-pynx)le-2-caiboxylic add {2-[4-(2-hydroxy-efhyl>piperidm-l-yl]-5- 
hydroxymethyl-phoiyl} -amide; 4-cyano-lH-pyrrole-2-<;arboxylic acid (2-piperidin-l- 
yl-phaiyl)-ainide; 4-cyano-lH-pynole-2-carboxylic add [2-(4-efliyl-piperidin-l-yl)- 
phenyl]-aimde; 4-cyano-lH-pyrrole-2-carboxylic acid [2-(4-mettiyl-piperidin"l-yl> 

10 pheaylj-amide; 4-cyano->lH-pyrrDl^2-caiboxylic add [5-hydroxymethyl-2-(4- 
metiiyl-piperidiiHl-yl>phenyl]-amide; 4-cyano-lH-pyrrole-2-carboxylic add [5- 
hydiDxymethyl-2-<4-ethyl-piperidin4-yl>phenyy 
caiboxylic add {2-[4<2-hydK)xy-^1hyl>p^eridin-l-yl]-5-hydroxj^ 
amide; S-cyano-fiiraii-2-caiboxylic add (5-methylsulfonaimdomediyl-2-piperid^ 

IS yl-phenyl)-amide; 5-cyanc>-ii]iaa-2-caiboxylic add (5-guamd]nomethyl-2-pq>eiidin-l- 
yl-plieiayl>aniide; 5-cyano-£iiran-2-caiboxyiic add [5-(4-methyl-piperazitt-l- 
yJmefhyl)-2-pq)eridiiirl-yl-phenyl]-atmde; 5-cyano-furan-2-carboxylic add (4-fluoib- 
2-pipaddinrl-yl-phenyi)-aiiude; S-<:yan(>-fiiraii-2-carboxyIic add (4-cbloro-2- 
piperidin-l-)d-phenyl^ainide; 5-cyano-fi^ add (5-cyano-2-piperidia- 

20 l-jd-phen^aimde; 5K5yano^fiiim-2-<;^^ 

pix)p^ainino)-mdhyl]-2-pq)eridiiHl-^-phe!n^}^ S-mtro-ZH-pyrazole-S- 
caiboxylic add (2-p]pendin-l-yl-plienyl>aimde and phannacratically acceptable salts 
fhereof. 

The most preferred compounds of Formula II include 5-nitro-fiiian-2- 
25 caiboxylic add [2-<2-^oro-l,l^-trifhioro-efli)dsulfaayl)i^ S-nitro- 
furan-2-carbox^c add (2-^oxyphenyl)-amide and pharmaceutically acceptable 
salts thereof . 

The invention also relates to methods of inhibiting protein tyrosine kinase 
activity in a mammal by administration of a ther^eutically effective amount of at 
30 least one compound ofFoimulal^n or m A prefenred tyrosine Idnase is c-fins. 

The invention is consideied to include the ^lantiomecic, diastereomesric and 
tautomeric forms of all compounds of Formulae I» n and III as well as their racemic 
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i]iixtiire& lDaMtioii,someofftecanq?oundsrej^^ 

maybe prodrugs, ie, derivatives of an acting drug Aat possess s[9>erior delivery 
capabiHties and therapeutic value as conqpared to th^ Prodrugs are 

transformed into active drugs by in vivo eozymatic or chemical processes. 

5 

L Definitions 

The term "alkyr refers to both linear and branched chain radicals of up to 12 
carbon atoms, unless othawise indicated, and includes, but is not limited to, methj^ 
ettiyl, propyl, isopropjd, butyl, isobutyl, sec-butji tert-butyl, pentyl, isopentyl, hexyl, 

10 isohexjd, hq)t>d, octyl, 2,2,4-trimethylpentyl, nonyl, decyl, undecyl and dodecyL 
The terai "cycloalkyr refas to a saturated or partially unsaturated ring 
composed of ftom 3 to 8 carbon atoms. Alkyl substitumts may optionally be present 
on Uie ring. Examples include cyclopropyl, 1,1-dimethyl cyclobutyl, 1 A3- 
tdmdfaylcyclopentyl, cyclohexyl and cyclohexenyl. 

15 The team Ireterocycl:^** refers to a nonaromatic (i.e. saturated or partially 

unsaturated) ring composed of from 3 to 7 carbon atoms and at least one heteroatom 
selected ftom N,0 or S. Alkyl substituentsmay optionally be present on the ring. 
Examples inchide tetrahydrofiir^ dihydropyranyl, pq)eridyl, 2,5-dimethypiperidyl, 
morpholinjd, piperazinyl, thiomorpholmyl, pyrrolidinyl, pyrrolinyl, pyrazolidinyi, 

20 pyrazolinyl, imidazoUdin>4 and imidazolinyl. 

The tran "heterocyclyialkyr refers to a Ci^ alkyl groiq> containing a 
heterocyclyl substituent Examples include dihydropyranylethyl and 2- 
moipholinj^ropyL 

The term •*hydroxyalkyr ref(MS to at least one hydroxyl gcoup bonded to any 
25 carbon atom along an alkyl chaiiu 

The term "aminoalkyr refers to at least one primary or secondary amino 
gcon) bonded to any carbon atom along an alkyl chain. 

The tenn "alkoxyaHcyr refers to at least one.alkoxy ffo\sp bonded to any 
carbon atom along an alkyl chain. 
30 The tem'^lyalkoxyalkyr refers to long-^hainalkoxycoirqK)un^ ' 

includes polyethylene glycols of discreet or monodiqpersed sizes. 
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The tern "thioalkyr reftfs to at least <me sulfiir group bonded to any carbon 
atom along an alk^diahL The swlfiirgroi5> may be at any oxidation stated 
inchides sulfoxides, sulfones and sulfites. 

The tenn "carboxyalkyr refers to at least one carboxylate groiq) bonded to 
5 any carbon atom along an alkyl chain. The term **caiboxylate group** includes 
caiboxylic adds and alkyl, cycloalkyl, aryl or aralkyl carboxylate esters. 

The term *1ieteroaromatic'' or **heteroaryl" refers to 5- to 7-membered mono- 
or 8- to 10-memb^ bicyclic aromatic ring systems, any ring of which may consist 
of fiom one to four heteroatoms selected from N, O or S where the nitrograi and sulfiir 
10 atoms can exist in any allowed oxidation state. Examples miclude b enzimi dazolyl, 
benzothiazolyl, benzotihdenyl, benzoxazolji, fiiryl, imidazolyl, isothiazolyl, 
isoxazolyU oxazoljd, pyrazinyl, pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl, quinolinyl, 
tiiiazolyl and fhienyl. 

The temi •lieteroaralkjd** refers to a alkyl groi^ having a heteroaryl 
15 substituent. Examples iricludefi]r^eth:^aiid2-<[uinolin3^rop34. 

The term lietCToatom** refos to a nitrogen atom, an oxygen atom or a sulfiir 
atom wherein the nitrogqa and sulfur atoms can exist in any allowed oxidation states. 

The tenn "alkoxy** refras to strai^t or branched chain radicals of iqp to 12 
carbon atoms, unless otherwise indicated, bonded to an oxygen atom. Examples 
20 include medioxy, ettM>xy, propoxy, isopropoxy and butoxy. 

The term "ar^** refers to monocyclic or bicyclic aromatic ring systems 
containing fiom 6 to 12 carbons in tihie ring. Alkyl substituaits may optiOTally be 
present on the ring. Examples include benzene, biphenyl and napthtfaalene. 

The term "aralkyl** refers to a Ci -6 alkyl group containing an aryl substituent 
25 Examples include benzyl, phenylethjd or 2-naphthyhndhyL 

The team *li^eroaralkyr refers to a Ci^ alkjd gfoxxp containing a hetaroaryl 
substitaent Exarnples include furyhnethyl and pyridylpropyl. 

The term "aryloxy** refers to an oxygen atom bound to an aryl substituent 
Exanq>les include phenoxy and benzyloxy. 
30 The term "arylalkoxy** refers to an alkoxy group bound to an aryl substituoxt 

Exarrq[)les include phenyhnethyl eth^. 
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The tenn "acyi" refers to the groiip -C(0)Ra, whore Ra is alkyl, aryl, araDqd, 
h^etoar^andh^eroanilkyL An "aerating ag^ adds the --C(0)Rft group to a 
molecule. 

The term "sulfbnyr refers to the group -S{0)jkey whore Ra is hydrogen^ alkyl, 
5 cyclpalkyl, haloalkyl, aryl, aralkyl, heteroaryl and heteroaralkyL A **sulfonylating 
agenr adds the -S(0)2Re groiq) to a molecule. 

IL Therapeutic Uses 

The compounds of Formulae 1, 11 and IH rq)resent novel potent inhibitors of 

10 pmtein tyrosine kmases, such as c-fins, and may be useM in the 
treatment of disorders resulting from actions of these kinases. 

The invention also provides methods of inhibiting a protein tyrosine kinase 
compnsnig contacting the proteui tyrosine kinase with an effective inhibitory amount 
of at least one of the compounds of Formula 1,11 or EL A preferred tyrosine kinase is 

IS c-fins. In one embodiment ofinhibiting a protem tyrosine kinase, at least 01^ 

conqx)unds of Formula I, II or m is combined with a known tyrosine kinase inhibitor. 

In various embodiments of die invention, the protein tyrosine kinases inhibited 
by the compounds of Formulae I, II and ID are located in cells, m amanunal or in 
vitro. In thg casfi nf tnairiTnalg, which includes humans^ a therapeutically effective 

20 amount of a pharmacaiticaDy acceptable form of at least one of the conqpounds of 
Formula ]t n or m is administered 

The invention further provides methods of treating cancer in mammals, 
including humans, by administration of a therapeutically effective amount of a 
pharmaceutically accqitable composition of least one compound of Fonnula I, n or 

25 HL Exaiq)lary cancers include, but are not limited to, breast cancer, c^^ 
stomach cancer, hairy cell leukemia and non-small lung carcinoma. In one 
embodiment of tiie invration, an effective amount of at least one conqwund of 
Formula I, II or m is administered in combination with an effective amount of a 
chemothers^eutic agent 

30 The invention also provides methods of treating cardiovascular and 

inflanomatoiy diseases in mammals, including humans, by administration of a 
diear^^caUy effective amount of a pharmaceutically accq[>table form of at least one 
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offhecoiiqpoiuidsofFonniilaI»norin. Bxaxiq^le of diseases that may be effectively 
treated inctude glomeruloiiepfaritis^ iheumatoid aitibritis, psoiiasi5» diaibetes, tumor 
related angiogeaesis, lestmosis^ schizophrenia and Alzheimer* s dementia. 

When employed as protein tyrosine kinase inhibitors^ the confounds of the 

5 invention may be administered in an effective amomit within the dosage range of 
about 0.5 mg to about 10 g, preferably between about 0.5 mg to about 5 g, in single or 
divided daily doses. The dosage administered will be affected by factors such as ttie 
route of administration, the health, weight and age of the redpirat, the frequency of 
the treatmeat and the presmce of concurrent and unrelated treatm^ts. 

10 The compounds of Formulae I, II and III may be formulated into 

pharmaceutical compositions conoprising any known pharmaceuticaUy acceptable 
carriears. Bxsmplaacy carriers include, but are not limited to, any suitable solvmts, 
dispersion media» coatings, antibacterial and antifungal agents and isotonic agmts. 
Exezqplary exdpients that may also be conoponents of the formulation include fillers, 

IS binders, distnt^;rating a^ts and lubricants. 

The phaimaceutically-acceptable salts of the confounds of Formulae I, n and 
ni include the conventional non-toxic salts or the quaternary ammonium salts which 
are formed from inorganic or organic adds or bases. Examples of such add addition 
salts include achate, adipate, benzoate, benzenesulfonate, citrate, camphorate, 

20 dodecylsulfiite, hydrochloride^ hydrobromide, lactate, maleate, metiianesulfonate, 

nitrate^ oxalate, piyalate, propionate^ succinate, sulfate and tartrate. Base salts include 
salts, alkali metal salts such as sodium and potassium salts, alkaline earth 
metal salts such as calcium and magnesium salts, salts with organic bases such as 
dicyclohex^iamine salts and salts witii amino adds such as arginine. Also, the basic 

25 nitrogoi-containing groups may be quatemized with, for exanq)le, alkyl halides. 

Hie pharmaceutical compositions of the invention may be admioistared by any 
means that acconq^HshtiLeir intended purpose. Exan^les include administration by 
parenteral, subcutaneous, intravenous, intramuscular, intr^^toneal, transdermal, 
buccal or ocular routes. Alternatively or concurrentiy, administration may be by the 

30 oral route. Suitable formulations £3r parenteral adnoinistration include aqum 

solutions of tiie active compounds in water-soluble form, for exan^le, water-soluble 
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salts^ addic solotioiis^ alkaline 
cazbdiydtate solutions 



dexfacoso-watCT solutions, isotonic 
complexes. 



10 
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m. Methods of Prqparation 

The compounds of Fonniilae I, n and in may be prepared by either solid 
phase siq)port methodology or by solution-phase synttiesis. Exemplary synthetic 
routes for goierating iamides of the invention are described below. 

EXAMPLB 1 (General Procedure for Prq>aration of Amides) 
S-Nitro-fiiran-2-caifaoxvlic acid phmvlamides 



NO2 



1. PSmoiplioHiie 

2. PS trisamine 
dioxane/70X 




^NH 



A solution of aniline (10 m& 0.069 mmol) in dioxane (0.S mL) was treated 
with polystyrene C'PS'O morpholine resin (Aldrich) (50 mg, 0. 14 mmol), followed by 
the addition of a solution of 5-nitro-furan-2-caibonyl chloride (Lancast^) (15 mg, 
0.086 mmol) in dioxane (0.5 mL)* The reaction was heated to 70 ""C and agitated for 
2h. The reaction was treated PS trisamine (Aldrich) (25 mg> 0.12 mmol) an^ 
heated to 70 for an additional 2 h. Hltration gave the desired product in > 80% 
yield. 

EXAMPLE 2 (Procedure 2 for Preparation of Amides) 
Isoxazole'5-carboxvlic add (2-piperidin-l-vl'-phenvlVamide 



o 



PS-HOBt 
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To PS-HOBt femi (0.1 mmol) was added anhydrous dichloiQm^hane 
C*DCM*0 (1 mL) followed by pyndine (0.5 mmol) and isoxazol^S-caibonyl chloride 
(Lancaster) (03 mmol). The mixture was shaken at room temperature for 3 h and was 
ttienfiltCTeA The resin was wadied successively wi A tebrahydro 

5 and DCM (3x) and dried in vacuo. To tins acylated resin was added a solution of 2- 
piperidinoaniline (Lancaster) (0.05 mmol» 0.5 eq) in anhydrous THF (1 mL) and the 
mixture was shaken at room temperature for 16 h. The mixtue was tfien filtered and 
the resin washed with THF and DCM as described above. The combined fi 
washings were concentrated under reduced pressure to yield the product Yield: 

10 100%. MS: 272 (M+1). LC/MS purity: 100%. ^HNMR (CDCI3, 300 MHz): 5 8.2 
(d, IH), 7.85 (t, 2H), 7.55 (m, IH), 7.4 (m, 2H), 3.8-3.2 (bm, 4H), 2.7-1.9 (hm, 4H). 

EXAMPLE2-A 
5-Nitro-faranr2-carboxviic add (2-piperidin-l-^-phenvlVamide 




The compound was prq[)ared according to the procedure desoibed in Bxanq>le 
2 fiom 5H3itro-foran-2-caifoonyl diloride and 2-pq^ Yield: 100%. 

20 MS: 316 (M+1). LCVMS purity: 100 %. ^HNMR (0003, 300 MHz): 8 8.2 (d, IH), 
7.85 (d, IH), 7 J5 (m, IH), 7.4 (m, 3H), 3.8-3.2 (hm, 4H), 2.7-1.9 (bm, 6H). 

EXAMPLE 3 (E^rocedure 3 for Preparation of Amides) 
5-Nitro-thiophene-2-cari)OXvlic add f2-piperidin-l-\d-phenvr>Vamide 

25 
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15 




Pyi/rt/3h 



PS410Bt 




To PS-HOBt lesin (0.15 mmol) was added 2 mL of a solution of pyridine 
(0.09 mmol) in DCM and 0.6 mL of a solution of the caibox:^c add (0.23 mmol) in 

5 N,N-dimefli^fi>nnamideCl)MPO. The mixture was d^iken at room temperature 
for 5 min before the addition of 0.4 mL of a solution of l^-diisopropylcaibodiimide 
(*DICr) (0.66 mmol) in DCM. The mixture was shakai at room ten^ierature for 3 h 
andfiltered. TheresinwaswashedwithDMF(3x),TEIF(3x)andDCM(3x)and 
dried in vacuo. To this acyl resin was added a solution of 2-piperidinoaniline (0.075 

1 0 mmol; 0.5 eq) in anhydrous TEDP (1 mL) and the mixture was shaken at room 

tOTiperatureforl6h. The reaction was ihen filtered and flie resin washed with THF ^ 
andDCM. The combined filtrate and washings wore concmtratedOTwoi^ 
the product MS: 332 (M+l). LCTMS: 100 % purity. NMR (CXK^a, 300 MHz): 5 
7.95 (d, 2H), 7.5 (m, 2H), 72 (m, 2H), 2.85 (m, 4H), 1.8-1.6 (bm, 4H), 1.5 (bm, 2H). 



EXAMPLE 4 (Procedure 4 for Preparation of Amides) 
5-Bromo->fi3ran-2'-caiboxvlic acid (2-mx> (^^rn^^ -y UphenvlVamide 

HzN.^^ O 



A solution of 5-bromoforoic acid (Aldrich) (1.0 mmolX 2-piperdinoaniline 
20 (LO mmol), 1-hydroxybCTZotriazole hydrate ("HOBr*) (1.2 mmol), and triethylamine 
(TBtiN^(2rmnol)inIXM(10mL)wasstirredfor 10minatnK>mteD!?^^ U 
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(3-I>imethylanimopiopyl)-3-eth3dcaibodiiimdeh^ 

was liim added and flwresuttingoraaase solution Thereaction 
mixture was treated with satunrtedsodhimHcaibonate C^aHCCb'O solution (lOmL) 
and extracted with DCM. Hie combiiied organic layers were dried over MgS04, and 
5 concentrated imder reduced pressure to aflford the OTide product as an orange soKd. 
Purification by sihca gel chromatography afforded tiie pure yeUow product in 85 % 
yield. MS: 349 (M+1). NMR (CDCI3, 300 MHz): 6 9.75 (br s, IH), 8.45 (d, IH), 
722-7.05 (m, 4H), 6.50 (d, IH), 3.00-2.80 (m, 4H), 1.95-1.80 (m, 4H). 1.75-1.60 (m, 
2H). 

10 

RXAMPLE4-A 
5-(2-Piperi«tin-1-yl-i>hmvicarfaanM>vlVfuntn-2-c arboxvhc add 




15 

A solution of 5-foimyl-2-fiirancarboxyUc add (TCI) (1.0 mmol), 2- 
piperidhioaniline (1.0 mmoO, HOBT (1.2 mmol), and EtaN (2 mmol) in DCM (10 
mL) was stined for 10 min at room temperature. EDCI (1.2 mmoQ was ttien added 
and tiie resulting orange sohition was stirred ovomgbL The reaction mixture was 

20 treated wifli saturated NaHCXb solution (10 inL) and extracted wifli DCM. The 
combined organic layers were dried over MgS04, and conceahrated under reduced 
jwessure to affiwdtiie crude product as an orange solid. Purification by alica gel 
chromatography afforded tiie amidoalddiyde product in 80 % yield. The aldehyde 
product (1 mmol) was dissolved in HaCVdimettioxyetiiane ("DME") (2:1, 5 mL) 

25 containing sodium carbonate C*Na2CO3'0 (2 mol). Ma separate flask, potassium 
permanganate CTCMn04") (1.3 mmol) was dissolved in H2O (5 mL) and was slowly 
added to the reaction flask at 45 °C. The reaction was stirred ovemi^t at room 
tempCTature, filtered tiuough a phig of cefite, and then addified toapHof3to4 
using a hydroddoric add (TICl'O sohition (1 N). The product, which predpitated out 

30 as a white solid, was filtered, washed wifliH20 and dried under high vacuum to 
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10 



20 



aEEoid pure product MS: 315(^4+l). %NMR(DMSO-d6.300MHz): 5 13.60 (br 
s, IH), 9.90 (8, IH). 8.25 (dd. IH), 736 (dd, 2H), 7.35-7J55 (m, IH). 7.20-7.10 (m, 
2H), 2.85-2.65 (m, 4H), 1.85-1.65 (m, 43), 1.65-1.45 (m, 2H). 

EXAMPLE 5 (Procedure forPrqpaiation of Reduced Amides) 
5-(>Btro-furan-2-vlmethvlU2-niperidiii- l-^-p^*^nY<>^ 




NaBH(OAc)3 





A solution of 2-pipaddiiioaQiline (1 mmol), 5-nitro-furaQ-2-caibaldehyde (1.1 
nmiol) and sodium triacetoxyborohydride C'NaBH(0Ac)3*^ (2 mmol) in anhydrous 
IXM (10 rnL) was stirred 16 h at room tonperature. The mixture was tiien washed 
successively with water, dilute aqueous sodium hydroxide ("NaOH"), water and brine 
15 before bdng dried over MgS04, filtered and concentrated under reduced pressure. 
Purification of the residual oil by flash siHca gel chromatogrq)hy yielded the product 
MS: 301 (M+1). LCyMS purity: 100%. 'HNMR(CDCl3, 300 MHz): 87.25 (d, 
IH), 7.15-6.95 (m, 2H), 6.75 (t IH), 6.55 (d, IH), 6.4 (d, IH), 5.4 (bs, IH), 4.45 (s, 
2B)y 2.8 (bm, 4H), 1.8-1.5 (hm, 6H). 



EXAMPLE 6 (Ptq>aiation of 5-Cyan0-finaii-2-caiboi^lic add [5-l)[ydroxyinedi^-2- 
(4-medi:^-piperidin-l-yl>i>henyl]-amide) 



A. 2-Cvam>-5-fiirancarfaox>dic add 



Q o 

NHjOHJBa/Pyr. 
HO' ^~\-^ HO 




25 y H Ac20/85*C/3h 

To a solution of 2-fimn;^-5-fiiiancaiboxylic add (0.28 g, 2.0 mol) in pyridine 
(5.0 mL) was added hydroxylamine hydrochloride ("NH2OH HCI") (0.27 g, 4.0 mol). 
The mixturc was heated to 85 "C before the addition of acetic anhydride (4.0 ml). The 
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reaction mixture was stmed at 85 ''C 

(2SmL)* The mixture was cooled to rromtemper^^ 

ofdie solution was measured to be 5-6). The impurities w^ extracted wilh a 

solution of 4/1 DCM^sopropanol (3 x 30 mL). The aqueous layer was tiien basified 

5 witih NaOH solution (2 N) to a pH of about 9, and the pyridine was extracted with a 
solution of 4/1 DCM/isopropanol (3 x 30 mL). The aqueous solution was tiien 
acidified to a pH of about 2 and the product was extracted with a solution of 3/1 
DCM/isopropanol (3 x 50 mL). The combined organic extracts were dried over 
MgS04, and the solvent was evaporated to afforded the pure product as a ligjit brown 

10 sohd in 90 % yield NMR (DMSCM16): 5 13.80 (bs, IH), 7.75 (d, IH), 7.40 (d, 
IH). IR (neat): (cm"^) 3200, 2250, 1053, 1025, 1006. 

B. 4-(4-M^y l-ftpftriHin .-l-vlV3-nitro-phenvlVmethanol 
PS-moiphoHne 

j5 C3aa3/50**c 

A stirred suspension of (4-fluoro-3-nitro-phen^)-methanol (171 mg, 1 mmoQ, 
4-methyl piperidine (95 mg, 0.96 mmol) PS morpholine (400 mg, 1 mmol), and 
(Moro£Qnn(3mL)washeatedatS0Xfor2hrs. the reaction was eviaporated onto 
20 celite and purified by flash chromatogrq[)hy to give [4-(4-mettiyl-pip€ridinrl-^)-3- 
nitro^phenyl]-medianol ©. ^HNMR (CaWHa, 300 MHz): 8 7.8 (s, IH), 7.4 (d, IH), 
7.1 (d, 1 H), 4.6 (s, 2H), 3.2 (d, 2H), 2.8 (dd, 2H), 1.8-1.3 (m, 5H), 1.0 (d, 3H). 

C. 5'-Cvano-fin:an>2"Carboxvlic add [S-hvdroxvmethyl-2-(4-methvl-piperidin-l- 
25 vlVpheavlVamide 
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NC 




A suspoision of 5 % Pd/C (5.0 mg, 2.3 x 10"^ mmol), [4-(4-me%l-piperidiii- 
5 l-yl>3-mtro-pheayl]-methanol (i) (95 m& 0.38 mmol), acetic add ("HOAc*0 (23 mg, 
038 mmol), methanol (1 mL) and ethyl acetate (4 mL) was stored in an atmosphere 
of hydiogm for 3 h. The reaction was filtered, concentrated 01 voci<a and the 
resulting [3-amino-4-(4-mefliyl-pip€ridin-l-yl)-phen^]-methanol was used in the next 
step without further purification. A suspension of [3-amino-4-(4-methyl-piperidin-l- 

10 )d)-phOTyl]-meflianol, 5-cyano-2-fiin)yl chloride (64 mg, 0.44 mmol), PS morpholine 
(600 mg, 1.50 mmol), and DCM (10 mL) was stirred at room tai^erature for 30 min. 
The reaction was ev^>orated onto ceUte, and purified by column chromatogr^hy to 
give 5-cyano-£uran-2-caiboxyUc add [5-hydroxymethyl-2-(4-meth>d-piperidin-'l-yl)- 
phenyl]-amide. MS: 340 (M + 1), NMR (CDCI3, 300 MHz): 5 9.9 (s br, IH), 8.4 

15 (s, IH), 7.3 (s, IH), 7.25-7.1 (m, 3H), 4.7 (s, 2H), 3.0 (m, 2 H), 2.8 (m, 2H), 1.9, (d, 
2H), 1.8-1.4 (m, 3H)> 1.1 (d, 3H). 

EXAMPLE 7 (Procedine for Preparation of Biarylamides) 
5-Pheavl-furan-2-carbox^c add p-pipmdiTwUyl-pbei x^Vamide 

20 




5-Bromo-furan-2-caiboxylic add (2-piperidin-l-yl-phenyl)-amide (1.0 mmol), 

phenjdboronic add (1.2 mmol), 1,1'- 

25 bis(dq)henylphosphino)feiTOcene]dichloropaUadium (D) ["Pd(^^Cl2"] (Aldrich) 

(0.05 mmol) and NazCCb (3.0 mmol) were dissolved in a solution of THF/H2O (4:1, 5 

mL; saturated with argon) and heated to 80^*0 for 5 h. After coohng to room 

teaoperature, tibie mixture was concmtrated under reduced pressure and the resulting 
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residue was purified by siEca gel dinraiatogK?)h^ Yield: 
75%. MS: 347 (M+1). *HNMR (€3X33, 300 MHz): 5 9.90 (br s, IH), 8.50 (d, 
IH), 7.82 (d, ZH), 7.50-7.28 (m, 4H), 7.24-7.05 (m, 3H), 6.82 (d, IH), 3.00-2.80 (m, 
4H), 1.95-1.80 (m, 4H), 1.75-1.60 (m, 2H). 

5 

EXAMPLE 8 (Procedure for Extaision of Aromatic Rings Through Amination) 
5-PhenvlaTninfv-fiiran~2-caiboxvlic add (2-piperidin-l-vl-pheavl)>ainide 




10 

To a solution of S-hromo-furan-2-caibo7cylic add (2'piperidm-l-yl-phCTyl)- 
amide (1.0 mmol) in toluene (7.5 mL) was added aniline (1.3 mmol), 
tris(dibeDzy]idineacetone)dipalladium(0) ('T^a'O (Aldrich) (0.05 nmiol), 2;2'- 
bis(dipheny^hosphino)-l,l'-binaphfhyl C^INAFO (0.1 mmol), and potassium tert- 
15 butoxide CV-BuOK") (1.5 inmol), and the resulting mixture was refluxed overnight 
The reaction was tiien cooled to room teDq)erature» passed through a plug of silica and 
concentrated. Purification of the daik brown residue by HPLC afforded the product. 
Yield: 40%. MS: 362 (M+1). 

20 EXAMPLE 9 (E^rocedure 1 fi>r Prq>aration of tiie Conq>ounds of Formula JSS) 

4Xyxo-6i)iperidin-l-vl-4,5-^vdm-flm)r23- ^1q" 




25 5-Cyano-fiiran-2-caiboxylic add (2-piperidin-l-yl-ph«iyl)-amide (200 mg) is 

dissolved in a mixture of benzene (180 mL) and c^hanol (20 mL). The solution is 

28 



wo 2004/096795 PCT/US2004/012729 

iiradiated with a 100 W pressure Hg Lai^ 

accordmgto themdhod described by Kanoka and Itoh rSvntfaesis. 36 (l!^)]. The 
solvent is removed m vacuo aad the residue is purified by preparative thin layer 
chiomatogr^hy CTLC") (silica gel) to yield the pure product 

EXAMPLE 10 (Ptocedure 2 for Prq)aration of the Con^unds of Formula ID) 
4-Oxo-6-Diperidin--l-^-4.5-dihvdio-furo[23-c1^ 



10 



15 





PSHDOipboline 
dioxane/ reflux 



(0 

A sohifion of 2-mtro-3-bn>motolume (L8 & 83 mmol), pq>eridine (10 ml^ 
101 mmol), and dioxane (85 mL) was heated to reflux for 56 h. The reaction was 
filtered, concentrated and ev2Q>orated onto Celite. Chromatography on dlica gpl gave 
l-(3-metiliyl-2-4iitrai>lienyl)-piperidine (i). 



o 

IDA 





0 (ii) 

A solution of l-(3-methyi-2-mtro«phenyi>piperidine (i) in THF is treated witti 
lithium diisopropylamide ("LDA*0 (1 eq), followed by di^yl oxalate (1.05 eq), at 0 
20 The reaction is aUowed to warn to room temperature over 90 mio. The reaction 

is diluted with water and ether» partitioned, and flie aqueous lay^ is washed with 
ettier. The combined orgamc layers are dried over MgS04, filtered and concentrated. 
Chramatojgraphy gives 3-(2Hutro-3-pq>erid2n-l-yl^beny])-2-<>xo-pn>^ add ethyl 
ester (iO* 
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A solution of 3-(2-mlK)-3-piperidmrl-yl-phmyl)-2-K>xo-pro add eftiyl 
5 ester (ii) in THF is treated wilh potassium cthoxide CKOW) (1 eq). Mowed by 
bromoethyl pyruvate (1 .05 eq), at 0**a The reaction is aUowed to waim to room 
temqperatureoverPOnmL The reaction is diluted witti water and dJier, partitioned, 
and the aqueous layer is washed with ether. The combined organic layers are dried 
over MgS04, filtered and concentrated. Chromatogr^hy gives 3-{2-nitco-3-pip€ridin- 
10 l-yl.phenyl)-2,5-dioxo-hexanedioic acid dietiiyl ester (iii). 




15 A solution of 3K2-nitro^3-piperidiii-l-yl-phenyl)-2,5-dioxo-hexanedioic add 

dieth^ ester Oii) in THF is treated with acetic add C*HO Ac*0 and is stirred at room 
temperature fin: 4 k The reaction is treated with zinc dust (10 eq) and is stirred for an 
additional2h. The reaction is diluted with DCM, half saturated brine, and 
partitioned The organic layer is washed with saturated aqueous NaHCQa, dried over 

20 MgS04, filtered and concCTttrated. C3iromatography gives 4K)xo-6i)q)eridinrl- 
dihydro-fmD[23-c]quinoline-2-caibox^c add ^yl ester (iv). 
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(iv) M 



A solution of 4-oxo^pipaidin-l-yl-4,5-dihydr^ 
caibox}4ic acideth)d ester ^v) inDCM at 0 X is treated with diisobut^ummimi 
hydride (*l)IBAI^H*Oaiid is aUowed to wann to room teai^^ Thereactionis 
5 quenched with a saturated solution of sodium pot^ The 
oigamc layer is dried over MgS04» filtered and treated with manganese dioxide 
(•^MnOi**)- After stirring for 16 hat room ten5)erature, the r 
concentrated to give4-oxo-6-pip€ridin-l-yl-4,5-^iihydro-f^ 
carbaldehyde (v). 




10 w 

A solution of 4-oxo-6-piperidin-l-yl-4,5Hlihydro-too[23H:]q^ 
caibalddiyde (v) in isopropanol C^PrOIT) is treated with ammonia gas at room 
tenqierature. Afte 90 mm, flie reaction is treated with MnQz and stirred fixr an 
' IS additional 16 h. The reaction is filtered and evq>orated onto celite. Chromatogrs^hy 
on silica gpl affords 4-oxo-6-p^pmdin-l-yl-4,5-dihydro-finx)[2,5^^ 
caibonitrile. 

IV. ResuUs 
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An autophosphorylatioii, fluorescence polarization conqpetition inmiunoassay 
was used to determme the potmcy for c-fioos mhibition exhibited by selected 
compoimds of Formulae I and n. The assay was performed in black 96-well 
microplates (LFL BioSystems). The assay buffer used was 100 mM HEPES, pH 7.5, 1 

5 niMDTT,0.01%(vAr)Tween-20. Compounds were diluted in assay buffer 

containing 4 % DMSO just prior to flie assay. To each well, 5 \xL of compound were 
added followed by the addition of 3 jiL of a mix containing 33 nM c-fins (3DP) and 
16.7 mM MgCl2 (Sigma) in assay buffer. The kinase reaction was initiated by adding 
2 pL of 5 mM ATP (Sigma) in assay buffer. The final concentrations in the assay 

1 0 were 10 rM c-fioos, 1 mM ATP, 5 mM MgCb, 2 % DMSO. Control reactions were ran 
in each plate: in positive and negative control wells, assay buffer (made 4 % in 
DMSO) was substituted for the compound; in addition, positive control wells received 
OpLofSOmMEDTA 

The plates were incubated at room tenqierature for 45 min. At the end of the 

1 5 incubation, the reaction was quenched with 1 .2 pL of 50 mM EDTA (EDTA was not 
added to the positive control wells at this point; see above). Following a 5-min 
incubation, each well received 10 \iL of a 1:1:3 mixture of anti-phosphotyrosine 
antibody, lOX, PTK green tracer, lOX (vortexed), FP dilution buffer, respectively (all 
from PanVera, cat # P2837). The plate was covered, incubated for 30 min at room 

20 temperature and the fluorescence polarization was read on the Analyst The 

instrumCTt settings were: 485 nm excitation filter, 530 nm emission filter; Z hei^t 
middle of well; G fector 0.93. Under diese conditions, flie fluorescaice polarization 
Values for positive and negative controls were approximately 300 and 150, 
respectively, and were used to define ttie 1 00 % and 0 % inhibition of tiiie c-fins 

25 reactioiL The reported ICso values are averages of three indq)endent measurements. 

Table 1 lists rqiresentative compounds of Formulae I and E of the invention. 
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TABLE 1 



Compound 


ICso 
(uM) 


%IiihibitiQn 
ratlOuM) 




A. 


100 




A 


100 










A 


. 97 




A 


99 




A 


99 
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A 


100 
















6 


61 




A 


92 




A 


100 




A 


98 
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0^ 


A 


100 




A 


91 




A 




o 


A 


99* 




A 


96 
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B 


50 




A 


100 




B 


90 




B 


89 




B 


88 
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f \ Jl 




B 


87 






B 


80 






B 


77 






B 


68 






B . 


60 
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B 


72 


^^^^^^^^^^ 


B 


61 










B 


56 




B 


24 


/ 

/ 


B 


86 
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B 


90* 




A 


97* 




A 


ND 




A 


90* 




A 


94* 






« 
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A 


100* 




A 


94* 




A 


93* 


CN 


A 


95* 
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xs 


50* 




A 


93* 



A: <1 pM 
B: >lpM 

* =% Inhibition® 2 pM 
ND: notdetennined 
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The claimed mvendtm is: 

1 . A compouad of Fonoola I: 



5 



30 




R2 

\ 

I ^3 

or a solvate, hydrate, tautomer or phamiaceuticany acceptable salt Hiaxof, wfaetdn 



A is 

10 pheayl, naphthyi or biphen^ each of which may be optionally substituted with 
one or more of -Ci^ aDcyl, amino, aminoalkyl, hydioxyalkyl, alkoxyalkyl, 
sulfonamidoaDqrl, guanidinoallqrl, heteroaryl, halogen, hydroxy, -CF3, alkoxy, 
aryl, aralkyl, heteroaraftyl, arjdoxy, arylalkoxy, -OCF3, -OCX)-alkyl, -COR«, -CN, 
-C(NH)NH2, -COORa, -COtmjS^ -N(R«)CORh, -NO2, -SQzR.. -SQ5R. or 

15^ -S02NRJ(i,:<v 

a 5- to 7-memb»ed mono- or a 8- to 10-membered bicyclic heteroaromatic ring 
havmg fiom one to four hetecoatoms selected ftom N, O or S, and may be 
optionally substituted with one or more of -Cm alkyU amino, aminoalkyl, 
20 hydroxyalkyl, alkoxyalkyl, sulfonamidoalkyl, guanidinoalkyl, hetCToaryU halogen, 
hydroxy -CF3, alkoxy, aryl, aralkyl, hetraoaialkyl, aryloxy, arylalkoxy, -OCPi, 
-OCO-alkyl, -CORa, -CN, -C(NHJNH2, -COOR,, -CONRJRb, -N(Ra)CORi„ -NO2, 
-SO2R,, -SOjRe or -SOzNRJRiH 

25 Riis 

-H, atyi, -COR., -COR., -COOR„ -CONReR*, -SOzR. or -SOzNRJRb; 



Xis ^„ 
<X)-, -CH«HV, -CS-, -CON(R<,)-, -CS(NRO-. -SO2- or -CR^ 

R2 and R3 are indq>endently 

-H, -Ci^ alkyl, aryl, cycloalkji, hetCTocycl;^ heteroarji, -CORfc -COR., 
-COORto-CONRaRb. -SQaR. or -SQiNRaRb; or 

35 R2 and R3. taken together with the attached nitrogen, form 

a 5- to 7-membered heterocyclic or heteroaromatic ring containing from one to 
three h^Moatoms selected fiom N, O or S, which may be optionally substituted 
with -Cm alkyl, amino, aminoalkjd, hydroxyalk^ alkoxyalkyl, heteroaryl, 
halogen, hydroxy, -CF3, alkoxy, aryl, aralkyl, heteroaralkyl, aryloxy, arylalkoxy, 

40 .oCF3,-OCO-attid,-OCO-allQrlainino,-OCO-alk3damido,-CORa,-CN,-COO^ 

-CONRoRb, -N(Ra)CORb, -NO2, -SO2R., -SO3R. or -SOzNRi^ and 
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Wis 

phenyl, n^hthyl or biphenyl, each of ^ch may be optionally substituted with 
one or more of Cm amino, aminoalkyl, hydroxyalkyl, alkoxyalkyl, halogm, 
hydroxy, -CF3, alkoxy, aiyloxy, arylalkoxy, -OCF3, -CORa, -CN, -C(NH)NB2, 
-COORo, -CONIUlb, -NHCORaRb, -NHSOzRa, -NQz, -SORa, -SC^Re or 
-SOiNRaRb; or 

a 5- to 6-membered mono- or a 8- to lO-membered bicyclic heterocyclic or 
heteroaromatic ring having ftom one to four heteroatoms selected from N, O or S, 
and may be optionally substituted with -Ci-6 alkyl, amino, aminoalkyl, 
hydroxyalkyl, alkoxyalkyl, heteroaryl, halogen, hydroxy, -CF3, alkoxy, aryl, 
aralkyl, heteroaralkyl, aryloxy, arylalkoxy, -OCF3, -OCO-alkyl, -OCO- 
alkylamino, -OCO-alkylamido, -CORa, -CN, -C(NH)NH2, -COORa, -CONRJRb> 
-NCEQCORb, -NO2, -SQ2Ra, -SOsRa or ^QzNRaRb, 

wherein Ra and Rb are indq)endeiitly hydrogen, alkyl, cycloalkyl, haloalkyl, aryl, 
aralk/l, heteroaraDcyl or heteroaryL 



2. AconQ>oundofFormulaII: 



or a solvate, hydrate, tautomer or phannacaitically acceptable salt thereof wheiein 
Ais 

phen^ n^htfa;^ or biphenyl, each of which may be optionally substituted with 
one or more of -Ci-6 alkyi, amino, aminoalkyl, hydroxyalkyl, alkoxyalkyl, 
sulfonamidoalkyl, guanidinoalkyl, heteroaryl, halogi^ hydroxy, -CF3, alkoxy, 
aryl, aralkyl, heteroaralkyl, arj^oxy, arylalkoxy, -OCF3, -CC 
-C(NH)NH2, -COORa, -CONR»R<„ -N(R0CORb, -NQz, -SQzRa, -SCbRa or 
-S02NRftRb;or 

a 5- to 7-membered mono- or a 8- to lO-membered bicyclic heteroaromatic ring 
having from one to four heteroatoms selected from N, O or S, and may be 
optionally substituted with one or more of -Ci^ alkyl, amino, aminoalkyl, 
hydroxyaDc^, alkoxyalkyl, sulfonamidoalkyl, guanidinoalkyl, heteroaryl, halogqn, 
hydroxy, -CF3, alkoxy, aryl, aralkyl, heteroaralkyl, aryloxy, arylalkoxy, -OCF3, 
-OCOaDc^ -CORa, -CN, -C(NH)NH2, -COORa, -CONRJlb, -N(Ra)CORb, -NO2, 
-SOiRa, -SQjRi or SO^JRJ^ 




n 
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Rlis 

-H, aryl, -COR., -COR., -COOR.. -CONRJRh. -SQ2Ra or -SOzNRi^Rb; 
Xis 

5 <:0-,-CX=NH)-,-CS-,<:ON(Ra)-,-CSC^,-SC^ 
Yis 

-S-, -SO-, -S(V, -0- or direct Imk; 
10 R2is 

alkyi, cycloalkyl, heterocycl^ aiyLor heteioaryl, each of ^ch may be 
optionally substituted wifli one or more halogens; and 

Wis 

15 phenyl, naphthyl or biphemyl, each of which may be optionally substituted with 

one or more of Cm alkyl, amino, aminoalkyl, hydroxyalkyU alkoxyalkyl, halogpa, 
hydroxy, -CF3, alkoxy, aryloxy, arylalkoxy, -OCF3. -COR^ -CN, - 
CXNH)NH2,-C00Ra, -CX)NRJRb, -NHCORJ^b, -NHSOzRa, -NO2. -SOR^ -SO3R. 
or-SQ2NRJRb;or 

20 

a 5- to 6-membCTed mono- or a 8- to 10-membered bicyclic heterocycUc or 
heteroaromatic ring having &om one to four heteroatoms selected from N, O or S, 
and may be optionally substituted with -Ci^ alkyl, amino, aminoalkyl, 
hydroxyalkji, alkoxj^lk^ hetetoaryl, halo^ hydroxy, -CF3, alkoxy, arj^ 
25 aralkyl, heteroaralkyl, aiyloxy, arylalkoxy, -OCF3, -OCO-alkyl, -OCO- 

alkjdamino, -OCO-alkylamido, -COR,, -CN, -C(NH)NH2, -COOR,, -CONR»R*, 
-NCEgCORb. -NO2, -S02Re, -SOaRa or -SOzNRiRb, 

whCTdn Ra and Rb are indq)endently hydrogen, alk^ cycloalkyl, haloalkyl, aryi, 
30 aralls^ hetooaralkyl or hetonaryL 



3. A conqK>und of Fonnula III: 



35 




m 

or a solvate hydrate, tauttmier or phannaceutically accq)table salt tiieteo^ whoran 
Ais 
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a 5^ to 6-membered heteroaromatic ring having from one to four heteroatoms 
selected from N, O or S, and may be optionally substituted wifli -Ci-6 aDq^ 
amino, aminoaH^l, hydroxyalkyl, alkoxyalkji sulfonamidoalk>i guanidinoal^l, 
heteroaryi, halogen, hydroxy, -CF3, alkoxy, sryU aralkyl, heteroaralkyl, aryloxy, 
5 aryialkoxy,-OCT3,-OCO-aIkyl,-OCO^aI^lamino,-OCO-al^ 

-Q^, <:(^ffl)1^2, <^OORa, -CONRJRb, -N(Ra)CORh, -NO2, -SOzRa, 

-SOzNRJRt*; 
Xis 

10 -CO-,-C(=NH)-,-S02-or-CSs 



direct bond, -CH2-, -CH2CH2-, -CH=CH-, -NRa-, -0-, -S-, rSO-, -SO2-, -CH2O-, 
-OCH2-, -NIUCH2-, -Ol^-, <X)NIU- or -NR«CO-; 

15 

Riis 

-H, aiyU -CORa, -COR«, -COOR«, -CONRJR*, -SQzRa or -SQjNR<3b; 

R2 and R3 are indq)endently 
20 -H,-Ci^al]qiai3d,cycloaIkyUheterocyclyl, heteroaryi, -CORa, -CORa, 

-COORa,-CONRJlb, -S02Ra or -SQ^NRaRi,; or 

R2 and R3, taken togetho- with the attached nitrogen, form 

a 5- to 7-membKed heterocyclic or heteroaromatic ring containing from one to 
25 three heteroatoms selected from N, O or S, which may be optionally substituted 
with -Ci-6 alkyl, amino, aminoalkyl, hydroxyalkyl, alkoxyalkyl, heteroaryi, 
halograi, hydroxy, -CF3, alkoxy, aryl, aralkyl, heteroaraDqrl, aryloxy, arylalkoxy, 
-OCF3, -OCO-afl^ -OCO-aD^lamino, -OCO-alkyiamido, -CORa, -CN, -COORa, 
-COMRJRb, -N(R,}CORb, -NO2, -S02Ra, -SOaRa or -SOzNR^ and 

30 

Riis 

one or more of -H, -Ci^ alkjd, amino, aminoalkyl, hydroxyalkyl, alkoxyalkyl, 
sulfonamidoalkyi, guanidinoalkyl, heteroaryi, halogen, hydroxy, -CF3, alkoxy, 
arjd, aralkyl, heteroaralkyl, aryloxy, arylalkoxy, -OCF3, -OCOalkyl, -COR,, -CN, 
35 -COORa, -CONRaRfc, -N(R^Rb. -NO2, -SOzRa. -SOsR. or -SQ2NR«Rb. 

wherein Ra and Rb are independaitly hydrogai, alkyl, cycloalkyl, haloalkyl, aryl, 
arall^ h^eroaralk^ or heteroaryL 

40 

4. A conqpound according to claim 1, wherein 
Aisphen^ 
45 Riis-H;and 

R2 and R3, taken togethrar with the attached nitrogen, form a piperidine, piperazine, 
morpholine, duomoipholine, pyrrolidine, pynoline, pyrazolidine, pyrazoline, 

45 
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iT».i»i« OTiii«nft or imidazoline ring wiucsh maybe optionally substituted with -Ci-e 
alkyl, amino, aminoalkyi, hydroxyalkyl, alkoxyalkyi, heteroaryl, halogoi, hydroxy, 
-CF3 aDcoxy, aryl, arattyl, hrteroaralkyl, aiyloxy, arylalkoxy, -OCF3, -OCO-alkyl, 
^6-alk5damino, -OCO-alkylamido, -COR«, -CN, -COOR«, -CX)NRJ{b, 
-N(FgCORb, -NQ2, -SQzRa, -SQsRa or -SQzNRaRb, 

wherein Ra aud Rb are independently hydrogen, alkyl, cycloalkyl, haloalkyl, aryl, 
arallc^ heteroaraUcyl or heteroar^^ 

5. A compound according to claim 4, whtawin 

W is a phenyl, fiiran, tbiophene, isoxazole, pyrrole, oxazole, thiazole, imidazole, 
pyrazole, isotiuazole, tiiazole, pyridine pyridazane, pyrimidine, pyrazine or triazine 
ring which maybe optionally substituted witii -Ci^ alkyl, amino, aminoalkyi, 
hydroxyalkyl, alkoxyalkyi, heteroaryl, halogen, hydroxy, -CF3, alkoxy, aryl, araDcj^ 
heteroaralkyl. aryloxy, arylalkoxy, -OCF3, -OCX>-alkyI, -OCO-aJkylamino, -OCX)- 
alkykmido. -CORa, -CN, -C(NH)NH2, -COOlU, -CONRJRb, -N(R^ORb, -NO2, 
-SOiRa, -SOsRa or -SOzNRaR*, 

wherein Ra and Rb are indq»endeiitly hydrogen, alkj^ cycloalkyl, haloalkj^ ^ 
aralk^ heteroaralkyl or heteroar^. 

6. A compound according to claim 2, wherein 

Aisph^yU 
Ri is -H; and 

W is aphen^ fiiran, thiophene, isoxazol^ pyrrole, oxazole^ thiazol^ imidazole, 
pyrazole, isothiazole, triazole, pyridme, pyridazine, pyrimidine, pyraznie or triazme 
ring which may be optionally substituted witii -Ci^ alkyl, amino, aminoaDgrl, 
hydroxyalkyl, alkoxyalkjd, hetraoaryl, halogen, hydroxy, -CPs, alkoxy, arj^ aiallQ^ 
heteroaralkyl. aryloxy, arylalkoxy, -OCF3, -OCO-alkjd, -OCO-alkylamino, -OCX>- 
alkylamido, -COR», -CN, -C(NH)NH2, -COOR^ -CONR*Ri„ -N(Ra)CORb, -NOz. 

-SO2Re,-S03ReOr-SQ2NRaRb, . 

wherdn Ra and Rb are indqpendently hydrogsn, alkyl, cycloalkyl, haloalkyl, aryl, 
aralk^ hetocoaralk^ or h^eroai^ 

7. A conqiound according to claim 3, wherein 
Ri is and 

R2 and R3, taken logger with the attached mtrogoi, form a piperidine, pipexaains, 
morpholise, tiiiamarpholine, pynolidine, pyiroline, pyrazolidine, pyrazoline, 
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imidazolidine or iimdazoline ring which may be optionally substituted with -Ci-6 
allqd, amino, aminoaDcyl, hydroxyalkyl, aDcoxyalkyU heteroaryl, halogen^ hydroxy, - 
CF3, alkoxy, aryl, araHcyl, h^eroaralkyl, aryloxy, aaylalkoxy, -Oa?3, -OCO-allq^ 
-OCOaDcylamino, -OCOalkylamido, -CORo, -CN, -COOIU, -CONR«Rto, 
5 -NCigCORb, -NO2, -S02Ra, -SQ3IU or -SOzNRaRb, 

wherem Ra and Rb are independmtly hydiogeD, allqd, cycloalkyl, haloall^l, aryl, 
aralkyl, heteroaralkyl or heteroaryl. 

10 

8. Acoixq)oimdofclaiml,whidii5oneof 
S"iiitr6-fiiran-2-caibox^c add (2-piperidin-l-yI-{)heQyl)-amide; 
isoxazole-S-carboxylic add (2-pq)eridiiHl-yl-phGnyl)-amid^ 
5-mtto-fijran-2-carbox^c add (5-hydroxymefli^-2-^)iperidin-l-^-phCTiyl>amide; 
15 5-mtn)-fiiran--2-caiboxyKc add [2-<3-meth^-i)q)eridin-l-y0-pheayl]-amid^ 

4- nitn>-pyridine-2-caiboxylic add (2-piperidin-l-yl-pheayl)-amide; 

5- mtio-fiiran-2-carboxylic add (2-morpholin-4-yl-phenyl)-amide; 
5-chloro-furan-2-carboxylic add (2-piperidin-l-yl-phenyl)-amide; 
5-nitro-fuian-2-caiboxylic add [2-(trans-2,6-dime&yl-moipholin-4-yl)-phenyl]- 

20 amide; 

3-mtro-N-(2-piperidin-l--yl-phenyl)-benzamide; 

5-biomo-furan-2-caiboxyiic add (2-piperidin-l-yl-phenyl>amide; 

5-acetyl-driophene-2-caiboxylic add (2-piperidin-l-yl-phenyl)-amide; 

5-nitn>-furan-2Hjarbox)dic add [2-<ds-2,6-dimethyl-morpholin-4-yi)-pheayi]-amide; 
25 4-iiitro-2H-pyrazole-3-carbox^c add (2'-piperidin-l-yl-phenyl)-amide; 

5-fonnyi-furan-2-caiboxylic add (2-^ ]peridinrl-^-phenyl)-amide; 

5-<2-pq[>eridiii-l-yl-i[>henylcart>amoyl)-fii^^ ad(^ 

isoxazole-5-caxbox^c add (2-moipholin-4-yl-phenyl)-amide; 

5-cyano-funin-2-caiboxyttc add (2-i)iperidin-l^ 
30 5-mtro-fiiran-2-caiboxylic add [2-<4-mBlhyi-pq)eridin-l-yl)-pheayi]-aaiid^ 

5-mtro-fiiran-2-caiboxylic add [2-(4-metfayl-i[>iparazm-l-yl)-phen;^]-amide; 

5HUtro-fijran-2-carboxylic add [2-(4-hydroxy-piperidin-l-^>phettyl]-amide; 

5Hiitro-furan-2-caiboxylic add [2-<4-hydioxyme1hyl-piperidin-l-yl)-phenyl]-amide; 

5-mtro-furan-2-caiboxylic add (2-azq>an-l-yl-phenyl)-anride; 
35 5-cyano-furan-2-carboxylic add (5-hydroxymethyl-2-pipaidin-l--yl-phCTiyl)-ainide; 

5-cyano-fi3ran-2-carboxylic add [2-(4-methyl-piperidin-l-yi)-phaiyl]-amide; 
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5-cyano-furaiH2-caiboxylic add [2-<4-h)^xymethyl-piperidi^ 
5-cyano-fiiran-2-carboxyfic add {2-[4-(2-hydix)xy-^yl>piperidm-l-yl]-phra 
amide; 

5-cyano-furan-2-carboxyUc add [5-hydroxymethyl-2K4-me*hyl-piperidin-^ 

5 phenyl]-amide; 

5-cyano-furan-2-cari)oxylic add [5-hy(koxymethyl-2-(4-hydioxyme%l-piperito^ 

yl>-phenyl]-amide; 

5-cyano-furan-2-<:aiboxyUc add [2-<4-ethyl-piperidin-l-yl)-5-hydroxyme^^ 
phenyQ-amide; 

10 5-cyano-fiiran-2.K5aiboxylic add {2-[4^2-liydioxy-^thyl>piperidm-l-yi]-5- 
hydroxymefli^-phaiyl}-amide; 
5-cyano-furan-2-carboxyKc add [2<4-€lh3d-piperidm-l-yl)-pheDyl]-anude^ 
4-mtto-lH-pynole-2-caiboxylic add [2-<4-ethyl-piperidin-l-yl>phenyl]-a^ 
4-mtro-lH-pym)le-2-caiboxylic add [2<4-m€&yl-piperidin-l-yl>pheayl]-aimde; 
15 4-mtio-lH-pyirol^2-caAoxylic add [5-hydK)xymethyl-2<4-niethyl-piperidi^^ 
phenyll-amide; 

4-mtro-lH-pynol&-2-carboxylic add [5-hydioxymeAyl-2-<4-etbyl-piperidin-l-yl)- 
pheiiyl]-aniide; 

4-nitro-lH-pynole-2-caiboxyKc add {2-[4-(2-hydroxy"^th)d>piperidiii-l-yl]-5- 
20 hydioxymettiyl-ph^yl}-amide; 

4Kjyano-mi)yrrole-2-carboxylic add (2-piperidm-l-)d-pheayl)-aimde; 
4-cyano-lH-pyrn)lo-2-cad)oxjdic add [2<4-ethyl-piperidm-l-yl>-phiEaiyl]-aim^^ 
4-cyano-lH-pyirole-2"Caiboxylic add [2-<4-methyl-piperidin-l-yl)-phenyl]-amide; 
4-cyano-lH-pyrrol^2-caiboxylic add [5-hydioxyme1hyl-2-<4-me&yl-i)iperidin-l-^^^^ 

25 phenylj-amide; 

4-cyano-lH-i)ynol^2-carboxylic acid [5-hydroxyme4hyl-2-<4-ethyl-piperidin^ 

phenyl]-amide; 

4- cyano-lH-pynole-2-caiboxylic add {2-[4-(2-hydroxy-ethyl)-pipaidin-l-yl]-5- 

hydroxymetfayl-phenyl} -amide; 
30 5-cyaDO-fiiraii-2-caibox^c add (5-mdhylsulfoiiaimdomethyl-2-piperidin 
pheayl)-amide; 

5- cyaQo-fiiianr2-«aiboxylic add (S-gc^^omdihyl'l^^ 
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S-cyano-fiiraxi-2-caibox;^c add [5-(4^ef3ayl-pi^ 

plien;^]-ainide; ^ 
S-cyano-fuiaii-2-caibox^c add (4-fhion>-2-pq>mdin-l-^-phm^)-an]ide; 
S-^yano-fliran-2-carbox^c add (4H:Uoio-2-pipend]n-l--yl-phea^)-aimde; 
5 S-<^ano--fii]:an-2-carbox^c add (5-cyano-2-piperidm-l-yl-phenyl)-amide; 
5-cyano-fiiraii-2-caiboxyKc add {5-[(2,3-^ydroxy-propylamino>-inefliyl]-2- 

piperidm-l-yl-plieayl}-amide; 
5-mtn>-2H-pyrazole-3^arbox^c add (2-piperidin-l-)d-phenyl)-aimde; 
and phannaceutically acceptable salts thereo£ 

10 

9. A compound of claim 2, which is one of 

5-mtro-furan-2-caiboxylic add [2-^2H;Uon>-14>2-trifIuoio-ediylsulj^yl)-phenyl]^ 
amide; 

5-nitro-iuian-2-caiboxylic acid (2-ethoxypheayl)-amide; 
IS and phannaceutically acceptable salts thereof. 

10* A phamiaceutical composition, comprising a compound of any one of claims 1 
to 9 and a phannaceutically acceptable earner. 

• 20 11. A method for inhibiting protein tyrosine kinase activity^ comprising conta^^ 
the kinase with an effective inhibitory amount of at least one compound of any one of 
claims 1 to 9. 

12. A method according to claim llyWherdn the protein tyrosme kinase is c-fins. 

25 

13. A method of treating inflammation in a mammal, conq>risuig administering to 
the mammal a therq>eutically effective amount of at least one compound of any one 
of claims 1 to 3. 

30 

14. A method oftreating cancer in a manunal, comprising administering to the 
m amma l a tfaerapwtically efifective amount of at least one compound of any one of 
claims 1 to 3. 



49 



wo 2004/096795 POyUS2004/012729 

15. A method of treating cardiovascBlar disease m 

admiiustering to the maimnal a ttter^etiticaUy effective amouat of at least one 

CQmponnd of any one of claims 1 to 3. 

5 16. A metiiod of treating glomerulonq)hritis, dieumatoid artbritis, psoiiasis> 
diabetes, tumor related angiogenesis, restenosis, schizophrenia or Alzheimer's 
dementia in a mammal, comprising admimstering to the mammal a therapeutically 
effective amount of at least one con^nnd of any one of claims 1 to 3. 

10 17. AphamiaceutLcaldosageformconq)rismgaphaiinaceaticallyaccq>tabl^ 
carrier and from about 0.5 mg to about 10 g of at least one compound of any one of 
claims 1 to 3. 

18. A dosage fbnn according to claim 17 ad^ted for parenteral or oral 
15 administration. 
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